Potential Role of AHA2 Protein in Plant Gravity Response
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Despite the necessity of gravity response for plant survival, many
of the steps in gravity signal transduction are not well
understood.
The phosphorylation (activation) of the AHA2 protein is suspected
to play a role in gravity signaling in Arabidopsis thaliana based on
a study by Kruse et al. (2020), where AHA2 proteins were less
phosphorylated in microgravity compared to ground controls.
AHA2 stands for plasma membrane proton ATPase 2 and pumps
protons into the plant cell wall.
Goal: To determine the role of AHA2 protein phosphorylation in
Arabidopsis gravity signal transduction.
Hypothesis: The phosphorylation of the AHA2 protein links
hormone movement and differential growth in gravitropism.
§ Constitutive phosphorylation (activation) of AHA2 will increase
the rate of plant curvature.
§ Prevention of phosphorylation (deactivation) will decrease the
rate of plant curvature.
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Figure 4: AHA2 gene knockout mutants have reduced stem
curvature.
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experiment, it was determined that AHA2 gene knockout mutants have
reduced stem curvature compared to wild-type (WT) Arabidopsis, and
thus the protein is likely involved in gravity signal transduction.

Transformations
§ To specifically test the role of AHA2 phosphorylation, AHA2 DNA
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Figure 1: Plant gravitropism. Plants respond to gravity through a series of
steps known as gravitropism

constructs have been developed with altered phosphorylation sites
induced by changing the amino acids
§ Threonine –> Alanine prevents AHA2 phosphorylation
§ AHA2 inactive
§ Threonine –> Aspartic Acid mimics phosphorylation
§ AHA2 active
§ The DNA constructs are
being inserted
into Agrobacterium
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Figure 2: Steps in determining importance of AHA2 in gravity response.

Figure 5: DNA fragments at 3000 bp indicate modified AHA2 construct has
been inserted into Agrobacterium tumefaciens. The bacteria will then be used
to transfer the AHA2 construct into Arabidopsis.

Future Work
§ The remaining AHA2 constructs will be inserted into Agrobacterium
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Figure 3: A. thaliana1.

tumefaciens and will be used to infect the Arabidopsis AHA2
knockout mutants.
§ Seeds will be harvested from the infected plants.
§ The transformed seeds containing altered phosphorylation sites will
be grown and phenotyped for altered gravity response to determine if
AHA2 phosphorylation is involved in gravity signal transduction.
§ Become one step closer to genetically engineering plants for
survival in long-term space habitation!
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